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(54) EPOXY RESIN COMPOSITION FOR SEALING SEMICONDUCTOR AND 
RESIN-SEALED TYPE SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To obtain the subject composition comprising a biphenyl type epoxy resin of 
a specific structure, two or more kinds of curing agents, a curing promoter and an 
inorganic filler as essential components, excellent in heat resistance of solder and 
moisture resistance. 

CONSTITUTION: This epoxy resin composition comprises (A) a biphenyl type epoxy 
resin of formula I [Rl to R4 are each H, CH3 or C(CH3)3; n is an integer of 0-3], (B) two 
or more kinds of curing agents selected from a terpene skeleton- containing phenol resin 
of formula II (m is an integer of 0-5) having 130-180g/eq. hydroxyl group equivalent and 
70-1 30°C softening point, an aralkyl type phenol resin of formula III ((1) is an integer of 
0-30) and a cresol novolak type phenol resin of formula IV (k is an integer of >0) (C) a 
curing promoter of formula V and (D) 60-95 vol.% based on the composition of an 
inorganic filler as essential components. The equivalent ratio of the component A and the 
component B is preferably 0.7-1.3. The blending ratio of the component C is preferably 
0.1-10 pts.wt. based on 100 pts.wt, of the component A. 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the v/ord which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The biphenyl mold epoxy resin shown by the general formula (I) (A 
component), The following general formula The hydroxyl equivalents 130-180 shown by 
(II) (g/eq) The phenol resin and the general formula (III) which have the terpene frame of 
softening temperatures 70-130 (degree C) Two or more sorts of curing agents chosen 
from the cresol novolak mold phenol resin shown by the aralkyl mold phenol resin and 
the general formula (IV) which are shown (B component), the hardening accelerator (C 
component) and minerals filler (D component) which are shown by the following general 
formula (V) ~ an indispensable component — carrying out ~ said minerals filler — a resin 
constituent — receiving - 60 - 95vol% — the epoxy resin constituent for the semi- 
conductor closures which it comes to contain. 
[Formula 1] 




(The inside of a formula, RI, R2, R3, and R4 are H sets, CH3 radical, or C(CH3) 3. A 
radical is shown and n shows the integer of 0-3) 
[Formula 2] 

OH OH 




(II) 



(m shows the integer of 0-5 among a formula.) 
[Formula 3] 



OH OH OH 




(III) 



(1 shows the integer of 0-30 among a formula.) 
[Formula 4] 

OH OH OH 




(k shows zero or more integers among a formula.) 
[Formula 5] 

o 




(V) 



o 



[Claim 2] The semiconductor device closed with the epoxy resin constituent for the semi- 
conductor closures according to claim 1 . 



[Translation done.] 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor device closed with 
the epoxy resin constituent for the semi-conductor closures excellent in solder thermal 
resistance and moisture resistance, and its resin constituent. 
[0002] 

[Description of the Prior Art] As for semiconductor devices, such as IC and LSI, 
enlargement of component size, the miniaturization of a plastic molded type 
semiconductor device, and thin shape-ization are progressing with improvement in the 
degree of integration of a component. When performing installation to the substrate of a 
semiconductor device to coincidence, the semiconductor device itself has come to be 
exposed to an elevated temperature 200 degrees C or more in the inside of a short time. 
At this time, the moisture contained in a resin sealing agent will evaporate, and the vapor 



pressure generated here works as exfoliation stress in the interface of resin and an 
insertion of a component, a leadframe, etc., and between resin insertions, exfoliation will 
occur and it will keep in blistering and the crack of a semiconductor device very much in 
a thin plastic molded type semiconductor device especially. Degradation of the humidity- 
tolerant reliability of a semiconductor device will be produced by the above exfoliations 
and cracks. Although technique, such as dimple processing of a tab side and slit 
processing, is taken as a preventive measure which produces such exfoliation and a crack 
in order to raise the adhesive strength between a tab rear face and the resin for the 
closures, there are problems, such as a raise in the cost of a leadframe and insufficiency 
of effectiveness, and an improvement with the resin for the closures is desired. For this 
reason, even if there is little effect of moisture absorption and it is exposed to the elevated 
temperature in the case of the installation to a substrate of a semiconductor device, 
neither exfoliation nor a crack occurs but development of the resin for the closures with 
little degradation of humidity-tolerant reliability is demanded strongly. 
[0003] 

[Problem(s) to be Solved by the Livention] To such a demand, by falling the moisture 
absorption in the resin constituent for the closures used for a resin seal, this invention 
controls the exfoliation between the closure resin of a semiconductor device, and an 
insertion, and generating of a crack, and aims at offering the resin constituent for the 
closures excellent in moisture resistance. 
[0004] 

[Means for Solving the Problem] The biphenyl mold epoxy resin shown by this invention 
(I), i.e., the following general formula, (A component), A general formula The hydroxyl 
equivalents 130-180 shown by (II) (g/eq) Phenol resin general formula which has the 
terpene frame of softening temperatures 70-130 (degree C) (III) Two or more sorts of 
curing agents chosen from the cresol novolak mold phenol resin shown by the aralkyl 
radical phenol resin and the general formula (IV) which are shown (B component), the 
hardening accelerator (C component) and minerals filler (D component) which are shown 
by the general formula (V) - an indispensable component - carrying out ~ a resin 
constituent - receiving - said minerals filler ~ 60 - 95vol% ~ it is related with the epoxy 
resin constituent for the semi-conductor closures characterized by containing. 
[0005] 
[Formula 1] 



C H 




(I) 



(The inside of a formula, Rl, R2, R3, and R4 are H sets, CHS radical, or C(CH3) 3. A 
radical is shown and n shows the integer of 0-3) 
[0006] 
[Formula 2] 



OH OH 




(II) 



(m shows the integer of 0-5 among a formula.) 

[0007] 
[Formula 3] 

OH OH ^ OH 




(III) 



(1 shows the integer of 0-30 among a formula.) 

[0008] 

[Formula 4] 

OH OH OH 




(IV) 



(k shows zero or more integers among a formula.) 

[0009] 

[Formula 5] 

o 




(V) 



[0010] Furthermore, to the epoxy resin of the above-mentioned A component, the epoxy 
resin used for the usual epoxy resin constituent for the semi-conductor closures can be 
used together. Although this epoxy resin used together is not restricted especially if it is 
an epoxy resin which has two or more epoxy groups in 1 molecule, the polyglycidyl ether 
of o-cresol-form aldeyde novolac used as closure resin of the resin constituent for the 
semi-conductor closures from the former, a phenol novolak mold epoxy resin, a biphenyl 
mold epoxy resin, etc. are suitable for it. 

[001 1] The phenol resin and the general formula (III) which have the terpene frame of the 
hydroxyl equivalent 130 shown by the above-mentioned general formula (II) used for this 
invention - 180 (g/eq) softening temperatures 70-130 (degree C) The phenol resin used 
for the usual epoxy resin constituent for the semi-conductor closures besides the cresol 
novolak mold phenol resin shown by the aralkyl radical phenol resin and the general 
formula (IV) which are shown can be used together. Although this phenol resin used 
together is not limited especially if it is phenol resin which has two or more hydroxyl 
groups in 1 molecule, from the former, it has the novolak mold phenol resin used as 
closure resin of a semi-conductor, the phenol aralkyl resin which has the xylylene radical 
compounded from phenols and dimethoxy paraxylene, phenol resin which has 
dicyclopentadiene skeletal structure in intramolecular, and may be used together two or 
more kinds, moreover — although especially limitation is not carried out for the 
equivalent ratio (the number of hydroxyl groups / epoxy resin of B base) of the epoxy 
resin of (A), and the curing agent of (B) — each — unreacted — a part — in order to stop 
few, it is desirable to set it as the range of 0.7-1.3. 

[0012] A hardening accelerator with the latency shown by the general formula (IV) as a 
hardening accelerator of C component from hardening accelerators, such as amines [ 
which were being used conventionally ] and its derivative or those salts, 1, and 8- 
diazabicyclo (5, 4, 0) UNDENSEN -7 and its derivative or those salts, various onium 
compounds, and an imidazole, (point of inflection is in activation energy, a reaction is 
slow at low temperature, and a reaction is early at an elevated temperature) is used. When 
the above 1 and 8-diazabicyclo (5, 4, 0) UNDENSEN -7 were used and it absorbs 
moisture as one reason using the hardening accelerator of C component as an 
indispensable component before fabricating, it is for hardenability to fall remarkably. The 
blending ratio of coal of a hardening accelerator is 0.1 - 10 weight section to the epoxy 
resin 1 00 weight section preferably. 

[0013] A crystal silica, fused silica, an alumina, zircon, a calcium silicate, a calcium 
carbonate, or the bead that conglobated these is mentioned, and one or more sorts of 
minerals bulking agents of D component used for this invention can be used. As loadings 
of a bulking agent, more than 60-95vol% is desirable from a viewpoint of reduction of a 
moldability and a coefficient of thermal expansion, and the improvement in high 
temperature strength. 

[0014] A coupling agent, flame retarders, etc., such as coloring agents, such as release 
agents, such as a higher fatty acid, a high-class fat metal salt, an ester system wax, and a 
polyethylene system wax, and carbon black, an epoxy silane, an amino silane, ureido 
silane vinylsilane, an alkyl silane, organic titanate, and aluminum alcoholate, can be used 
as other additives. 



[0015] As a general approach of producing a resin constituent using the above raw 
materials, after mixing the raw material of predetermined loadings enough by a mixer 
etc., the resin constituent for the closures can be obtained by kneading and grinding [ cool 
and ] with a roll mill, an extruder, etc. 

[0016] As an approach of closing electronic parts using the resin constituent obtained by 
this invention, although the low voltage transfer-molding method is the most common, it 
is possible also by the injection fabricating method and compression forming. 
[0017] 

[Effect] The plastic molded type semiconductor device excellent in heat-resistant 
dependability can be offered without the above mentioned resin constituent having the 
flexural strength in the time of an elevated temperature, and a high distortion at low water 
absorption and high adhesion, the semiconductor device closed using this resin 
constituent having little moisture to contain, adhesion with an insertion becoming high 
further, and the crack at the time of soldering occurring. 
[0018] 

[Example] Although an example and the example of a comparison explain this invention 
concretely below, the range of this invention is not limited to these examples. First, after 
blending and carrying out preliminary mixing (dryblend) in the weight section shown in 
Table 1, the 2 shaft heating roller of the diameter of 10 inch was used, it kneaded on the 
kneading temperature of 80-90 degrees C, and the conditions for mixing time 7-10 
minutes, and the resin constituent for the closures which atomized after cooling and 
grinding and was obtained was used. 

[0019] examples 1-4 and the examples 1-6 of a comparison — it fabricated with the 
transfer-molding machine using this resin constituent for the closures on the die 
temperature of 1 80 degrees C, compacting pressure 70 kgf/cm2, and the conditions for 
setting-time 90 seconds. Spiral flow (SF) was measured according to EMMI 1-66. About 
the hardenability after moisture absorption, the hardening condition of the cull section 
was seen for the resin constituent for the closures like the above after 24-hour neglect in 
25 degrees C and 50%RH ambient atmosphere at the time of spiral flow measurement. In 
Table 2, O mark shows that fitness and x mark have the poor hardenability after moisture 
absorption. Al Peel adhesive strength fabricated mold goods with a width of face of 
10mm on the above-mentioned conditions on aluminum foil with a thickness of about 
0.03mm, and measured the adhesion force of aluminum foil and mold goods about 175 
more degrees C and the thing which performed postcure for 5 hours. A bending elastic 
modulus, bending strength, and distortion fabricated the 127xl2.7x4mm test piece on the 
above-mentioned conditions, and performed the bending test of a three point suspension 
at 20 degrees C and 215 degrees C about what performed postcure further using the 
autograph (Shimadzu make). Moisture absorption fabricated the phi50x3mm disk on the 
above-mentioned conditions, and measured it about what performed postcure fiirther 
from the weight change 20 hours after PCT (121 degrees C, 2atm). Moreover, using the 
resin constituent for the closures, the semiconductor device was fabricated with the 
transfer-molding machine on the same conditions, and the thermal resistance at the time 
of postcure (175-degree-C / 5 hours) back soldering and heat-resistant dependability were 
measured. A dimension is the flat package of 20x14x2 (mm), and semiconductor device 
QFP80 pin used for the thermal resistance at the time of soldering is the thing of 80 pins 
and 42 alloy lead which carried the component of 8x14x0.4 (mm). A test condition is 



heated for 90 seconds in a 215-degree C vapor phase reflow furnace, after carrying out 
predetermined time humidification by RH 85 degrees C / 85%. Evaluation observed the 
appearance under the microscope and was performed by judging the existence of a 
package crack. The dimension of semiconductor device DIP 16 pin used for humidity- 
tolerant reliability is 6.3x19.5x3.8 (mm), and a leadframe has the chip size of 7.2x3.9 
(mm) by 42 alloy material (The design of a chip has Al 15-micrometer width-of-face and 
gap 5micrometer and no passivation) 

Thus, about the obtained semiconductor device, after making it heat by RH for 72 hours 
after [ 24 hour baking ] 85 degrees C / [ 125 degrees C and ], and 85%, in the 215-degree 
C vapor phase reflow furnace, heat-treatment was performed for 90 seconds, and it asked 
for the corrosion open circuit of Al wiring of the semiconductor device when leaving it 
in conditioning of PCT (121 degrees C, 2atm) by performing a continuity check. Each 
above-mentioned test result is collectively shown in Table 2. The mold goods of an 
example have low water absorption and a low bending elastic modulus in the time of high 
adhesion, the flexural strength in the time of an elevated temperature and distortion are 
high, and, as for the semiconductor device closed using this, it is clearer than Table 2 that 
the thermal resistance at the time of soldering and humidity-tolerant reliability are good. 
[0020] 
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[0022] 

[Effect of the Invention] The epoxy resin constituent for the semi-conductor closures of 
this invention becomes what excelled [ semiconductor device / which was excellent in the 
thermal resistance at the time of soldering, and humidity-tolerant reliability, therefore 
was closed with this resin seal constituent for the closures ] in the thermal resistance at 
the time of soldering, and humidity-tolerant reliability. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (A) To a kind of epoxy resin chosen from the group which the carbon atomic 
number of the joint hand which combines the poly glycidyl ether and each nucleus of a 
single nucleus polyhydric phenol becomes from the poly glycidyl ether of four or less 
polykaryotic polyhydric phenol, at least (B) the terpene soil skeleton content phenolic 
compound which is made to add a phenol or an alkylphenol compound to an annular 
terpene compound, and is obtained The epoxy resin constituent containing the resultant 
made to add to one epoxy group of the above-mentioned epoxy resin (A) by the ratio 
from which the phenolic hydroxyl group of the above-mentioned terpene soil skeleton 
content phenolic compound (B) becomes 0.05-0.8 pieces whose weight per epoxy 
equivalent is 200-2000. 

[Claim 2] The epoxy resin constituent according to claim 1 whose above-mentioned 
epoxy resin (A) is an alkylidene bisphenol poly glycidyl ether mold epoxy resin 
expressed with the general formula of following [-ized 1]. 
[Formula 1] 



Ri Ri 
CH2-CH-CH2-0-{o)^C -(o)(0-CH,-CH-CH,-Dh(^ nQ^^-O-CHe-CH- CH^ 
R2 OH Rz 



[Translation done.] 
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original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the epoxy resin constituent which can 
give the good paint film of the weatherabiiity and anti-corrosiveness which were meltable 
to TAPEN (terpene hydrocarbon oil) which is a high-boiling point and a low stimulative 
solvent with high safety, and were excellent in it, hardenability, and the adhesion to 
various base materials, 
[0002] 

[Description of the Prior Art] Since it excels in the adhesive property over various base 
materials, thermal resistance, chemical resistance, an electrical property, a mechanical 
characteristic, etc., the epoxy resin is especially used widely as a coating, adhesives, etc. 
[0003] Although the thing of the solvent type which dissolved the epoxy resin in various 
kinds of low-boiling point solvents was common when using it for these applications, 
fi*om problems, such as a bad influence to the danger of a fire, the harmful nature to the 
body, and earth environment, use of a low-boiling point solvent comes to be restricted, 
and the change to a high-boiling point and low stimulative solvents, such as reduction- 
izing of a solvent or TAPEN, came to be called for strongly. 

[0004] However, since the epoxy resin or phenol novolak mold epoxy resin manufactured 
firom bisphenol A or Bisphenol F currently conventionally used widely, and 
epichlorohydrin is inferior to the solubility to TAPEN, when using it as a solvent type, a 
high-boiling point and low stimulative TAPEN were not able to be used. For this reason, 
it was meltable to TAPEN and to find out the epoxy resin excellent in the adhesive 
property over various base materials, corrosion resistance, thermal resistance, chemical 



resistance, the electrical property, the mechanical characteristic, etc. was desired strongly. 
[0005] The epoxy resin obtained by the reaction of the condensate of the terpene soil 
skeleton content polyhydric-phenol compound or this polyhydric-phenol compound 
which adds phenols to an annular terpene compound and is obtained, and aldehydes, and 
epichlorohydrin is proposed by JP,4-45121,A, JP,4-117420,A, and JP,5-222155 A and 
since this epoxy resin is excellent in electric insulation, thermal resistance, low 
absorptivity, etc., it is indicated especially that it is useful to the electrical and electric 
equipment and the laminate in an electronic application. 

[0006] The epoxy resin guided from the above-mentioned terpene soil skeleton content 
polyhydric-phenol compound was not what may be satisfied with using it for the coating 
field as which there is a fault inferior to the degree of hardness of a hardening coat, 
corrosion resistance, alkali resistance, hardenability, etc., and these properties are 
required of, although the solubility over TAPEN was good. 

[0007] Moreover, although the above-mentioned epoxy resin and the polyhydric-phenol 
conversion epoxy resin to which polyhydric-phenol compounds, such as bisphenol A, 
were made to react were proposed by JP,4-359920,A, also when such conversion was 
performed, the corrosion resistance, alkali resistance, hardenability, etc. were not what 
may be satisfied. 

[0008] Moreover, the suitable hardenability epoxy resin constituent for the semi- 
conductor closures which using a terpene soil skeleton content polyhydric-phenol 
compound as a curing agent of an epoxy resin is also proposed, for example, mixed the 
terpene soil skeleton content polyhydric-phenol compound with the epoxy resin of the 
diglycidyl ether mold of bisphenols to JP,4-26642,A and JP,4-55422,A is indicated. 
[0009] However, in this way, when a terpene soil skeleton content polyhydric-phenol 
compound was only mixed with the epoxy resin of an alkylidene bisphenol poly glycidyl 
ether mold, most solubility over TAPEN of an epoxy resin had the degree of hardness of 
a hardening coat, corrosion resistance, alkali resistance, hardenability, the inadequate 
adhesion to a base material, etc., and it is not not only improved, but was not what it may 
simply be satisfied with using it for the coating field of 

[0010] Therefore, the purpose of this invention is to offer the epoxy resin constituent 
which is excellent in weatherability, anti-corrosiveness, alkali resistance, hardenability, 
and adhesion, and it not only excels in the solubility over TAPEN which can be used 
suitable for the application of the object for coatings especially a heavy anticorrosive 
paint, white top coat, etc., but can give a coat with the degree of hardness of a hardening 
coat big moreover. 
[0011] 

[Means for Solving the Problem] The epoxy resin constituent containing the resultant to 
which the terpene soil skeleton content phenolic compound which is made to add phenols 
to a polyhydric-phenol poly glycidyl ether mold epoxy resin and an annular terpene 
compound as a result of this invention persons* repeating examination wholeheartedly, 
and is obtained was made to add by the specific ratio carried out the knowledge of the 
ability to attain the above-mentioned purpose. 

[0012] At least this invention to a kind of epoxy resin chosen from the group which it 
was made based on the above-mentioned knowledge, and the carbon atomic number of 
the joint hand which combines the poly glycidyl ether and each nucleus of (A) single 
nucleus polyhydric phenol becomes from the poly glycidyl ether of four or less 



polykaryotic polyhydric phenol (B) the terpene soil skeleton content phenolic compound 
which is made to add a phenol or an alkylphenol compound to an annular terpene 
compound, and is obtained Contain the resultant made to add by the ratio from which the 
phenolic hydroxyl group of the above-mentioned terpene soil skeleton content phenolic 
compound (B) becomes 0.05-0.8 pieces to one epoxy group of the above-mentioned 
epoxy resin (A). Weight per epoxy equivalent offers the epoxy resin constituent which 
are 200-2000. 

[0013] Hereafter, the epoxy resin constituent of this invention is explained to a detail. 
[0014] The epoxy resin of the (A) component used for this invention It is a kind of epoxy 
resin chosen from the group which the carbon atomic number of the joint hand which 
combines the poly glycidyl ether and each nucleus of a single nucleus polyhydric phenol 
becomes from the poly glycidyl ether of four or less polykaryotic polyhydric phenol at 
least. As this epoxy resin, for example Hydroquinone, resorcinol, methyl resorcinol, 
Single nucleus polyhydric-phenol compounds, such as a pyrocatechol and 
FUROROGURUKUSHI Norian; Dihydroxy naphthalene, Biphenol, a methylenebis 
phenol (bisphenol F), methylenebis (orthochromatic cresol). An ethylidene bisphenol, an 
isopropylidene bisphenol (bisphenol A), An isopropylidene screw (orthochromatic 
cresol), tetra-bromine bisphenol A, 1, 3 -screw (4-hydroxy cumyl benzene), 1, 4-screw (4- 
hydroxy cumyl benzene), 1,1, 3-tris (4-hydroxyphenyl) butane, 1, 1 and 2, 2-tetrapod (4- 
hydroxyphenyl) ethane, Novolaks, such as polykaryotic polyhydric-phenol compound; 
phenol novolaks, such as a thio bisphenol, a sulfo bisphenol, and an oxy-bisphenol, an 
orthochromatic cresol novolak, and a resorcinol novolak; poly glycidyl ether is raised. 
[0015] When the alkylidene bisphenol poly glycidyl ether mold epoxy resin especially 
expressed with the general formula of following [-ized 2] (it is the same as the above [- 
izing 1]) is used also in the above-mentioned epoxy resin, since it excels in corrosion 
resistance, weatherability, the adhesion to a base material, etc., it is desirable. 
[0016] 
[Formula 2] 

Ri Ri 
R2 OH R2 

[0017] The inside of the above-mentioned formula, and RI And R2 As an alkyl group 

shown, the alkyl group of the carbon atomic numbers 1-8, such as methyl, ethyl, propyl, 

isopropyl, butyl, isobutyl, amyl, hexyl, heptyl, and octyl, is raised. 

[0018] The terpene skeletal structure content phenolic compound of the (B) component 

used for this invention adds alkylphenol compounds, such as a phenol or orthochromatic 

cresol, to an annular terpene compound, it is obtained, and the compound expressed with 

following type [ of [-izing 3] ] (1) - (5) is raised. 

[0019] 

[Formula 3] 




( 2 ) 



C 3 ) 



[0020] This invention is a thing containing the resultant which made the terpene soil 
skeleton content phenolic compound of the above-mentioned (B) component add to the 
epoxy resin of the above-mentioned (A) component. Both As opposed to one epoxy 
group of an epoxy resin (A) the phenoHc hydroxy! group of a terpene soil skeleton 
content phenolic compound (B) 0.05-0.8 pieces. When using a mono-phenolic compound 
as the ratio which becomes 0.1-0.7 pieces preferably, especially a terpene soil skeleton 
content phenolic compound (B), it is used by the ratio which becomes 0.1-0.5 pieces 
preferably. By using the above-mentioned terpene soil skeleton content phenolic 
compound (B) by such ratio, it comes out of the content of the resultant which the above 
in the constituent of this invention made add preferably to consider as 30 % of the weight 
or more still more preferably 20% of the weight or more. Since weight per epoxy 
equivalent becomes remarkably large in the solubility to TAPEN becoming inadequate 
and exceeding the above-mentioned range in the case of under the range (they are less 
than 0.05 hydroxyl groups to one epoxy group) of the above [ the rate of an use rate of 
the above-mentioned terpene soil skeleton content phenolic compound (B) ] (it is 0.8 
hydroxyl-groups ** to one epoxy group), since there are few contents of the above- 
mentioned resultant, hardenability becomes inadequate and alkali resistance, corrosion 
resistance, etc. become inadequate. 

[0021] The approach of being able to adopt the usual method of making a phenolic 
compound adding to an epoxy resin as an approach of making the above-mentioned (B) 
component adding to the above-mentioned (A) component, and acquiring a resultant, for 
example, heating both at 60-200 degrees C under existence of basic catalysts, such as 
dimethyl benzylamine, etc. can be used. 

[0022] As for the epoxy resin constituent of this invention obtained as mentioned above, 
weight per epoxy equivalent needs 200-2000, and to be 230-1500 preferably. If the 
above-mentioned weight per epoxy equivalent becomes insufficient [ less than 200 / the 
solubility to TAPEN ] and exceeds 2000, hardenabiUty will become inadequate and alkali 
resistance, corrosion resistance, etc. will become inadequate. 
[0023] Generally, a curing agent is blended and the epoxy resin constituent of this 
invention is used for the application of a coating, adhesives, etc. 

[0024] As the above-mentioned curing agent, especially if usually used as a curing agent 



for epoxy resins, it is possible to use it, without receiving a limit, for example, aromatic 
series, aliphatic series or heterocycle type polyamine and those poly epoxide addition 
conversion objects, an amidation conversion object, a MANNIHHI-ized conversion 
object, etc. can be used if needed. Also in these curing agents, since a basic curing agent 
can harden an epoxy resin at a room temperature or low temperature, it is suitable for 
using for the epoxy resin constituent of this invention. 

[0025] As the above-mentioned polyamine, aromatic series polyamine, such as 
heterocycle type polyamine, such as an alicyclic polyamine [, such as polyalkylene poly 
MIAN such as diethylenetriamine, triethylenetetramine, and tetraethylenepentamine, 1, 2- 
diamino cyclohexane, 1, the 4-diamino -3, 6-diethyl cyclohexane, and isophorone 
diamine, ], 1, and 4-bis(3-aminopropyl) piperazine, m-xylylene diamine, diamino 
diphenylmethane, and diaminodiphenyl sulfone, is raised, for example. The above- 
mentioned poly epoxide addition conversion object Moreover, the above-mentioned 
polyamine, phenyl glycidyl ether, Butyl glycidyl ether, bisphenol A-diglycidyl ether. It is 
manufactured by making various kinds of epoxy resins, such as glycidylethers, such as 
bisphenol F-diglycidyl ether, or glycidyl ester of a carboxylic acid, react with a 
conventional method. The above-mentioned amidation conversion object is manufactured 
by making the above-mentioned polyamine and carboxylic acids, such as dimer acid, 
react with a conventional method. The above-mentioned MANNIHHI-ized conversion 
object It is manufactured by making the phenols which have the aldehyde-reaction point 
of a piece at least react to nuclei, such as the above-mentioned polyamine, aldehydes, 
such as formaldehyde, and a phenol, cresol, a xylenol, the third butylphenol, and 
resorcinol, with a conventional method. 

[0026] Moreover, in using the epoxy resin constituent of this invention as a coating, 
although a solvent is blended, usually Although it has the description that the epoxy resin 
constituent of this invention is meltable to a high-boiling point and low stimulative TA- 
pen with high safety, i.e., spirit of turpentine, D-limonene, a pinene, etc., and these can be 
used as a dilution solvent Other common solvents, for example, a commercial high- 
boiling point hydrocarbon system solvent, can also be used. It could be mixed and this 
high-boiling point hydrocarbon system solvent may consist [ the high-boiling point 
hydrocarbon system solvents of aliphatic series, an alicycle group, and aromatic series, or 
/ these ] of a single presentation of a xylene, a mesitylene, etc. Furthermore, it replaces 
with some or all of these high-boiling point hydrocarbon system solvents, an acetone, 
toluene, a methyl ethyl ketone, ethyl acetate, propylene glycol mono-ethyl ether, N.N- 
dimethylformamide, N,N-dimethylacetamide, ethyl acetate, etc. can be used, and these 
solvents can also be used for arbitration as two or more sorts of partially aromatic 
solvents. 

[0027] It responds to the epoxy resin constituent of this invention at the need. Moreover, 
monoglycidyl ether Dioctyl phthalate, dibutyl phthalate, benzyl alcohol, A diluent 
(plasticizer) reactant [, such as a coal tar, ] or nonresponsive, a glass fiber, A carbon fiber, 
a cellulose, silica sand, cement, a kaolin, clay, an aluminum hydroxide, A bentonite, a 
silica, an impalpable powder silica, a titanium dioxide, carbon black. Additives in 
ordinary use, such as bulking agents, such as graphite and ferrous oxide, or a pigment, a 
thickener, a CHDGSOTORO pick agent, a flame retarder, and a defoaming agent, may be 
contained, and adhesive resin, such as xylene resin and petroleum resin, can also be 
further used together. 



[0028] The epoxy resin constituent of this invention is used, the additive of requests, such 
as a filler, is added to an epoxy resin constituent as an approach of preparing a coating, 
according to a conventional method, and the method of putting in a glass bead and 
kneading with a predetermined time shaker etc. is raised. The obtained coating can make 

a paint film form by applying and carrying out desiccation hardening by predetermined 

thickness using a bar coating machine etc., after mixing a curing agent. 

[0029] 

[Example] Although the example of this invention is shown below, this invention is not 
limited to these. In addition, among each example, with weight per epoxy equivalent, it 
defines as the molecular weight of the epoxy resin per epoxy group, and is defined as OH 
equivalent with the molecular weight of the terpene skeletal structure frame content 
phenolic compound per phenolic hydroxyl group. 

[0030] To example 1 thermometer, stirring equipment, a cooling pipe, and 500 cc 4 Thu 
opening round bottom flask equipped with the nitrogen inlet ADEKA resin EP-4901 (; by 
Asahi Denka Kogyo K.K. — a bisphenol female mold epoxy resin — ) weight-per-epoxy- 
equivalent 175 144.0g (0.82eq) and terpene phenol copolymer YP-90LL (the Yasuhara 
Chemical, Inc. make — ) Dimethyl benzylamine 0.1 7g is taught as average molecular 
weight 266, OH equivalent 300 26.6g (0.09eq, 0.1 1 hydroxyl groups per epoxy group), 
and a catalyst. After carrying out the temperature up of the inside of a system to 120 
degrees C, it was made to react for 2.5 hours and the terpene soil skeleton content phenol 
conversion epoxy resin of weight per epoxy equivalent 250, and the viscosity 133ps / the 
shape of 25-degree C yellow liquid was obtained. 

[0031] To example 2 thermometer, stirring equipment, a cooling pipe, and 500 cc 4 Thu 
opening round bottom flask equipped with the nitrogen inlet ADEKA resin EP-4100 (; by 
Asahi Denka Kogyo K.K. — the bisphenol A mold epoxy resin ~) Weight-per-epoxy- 
equivalent 190 190.0g (l.OOeq), terpene phenol copolymer YP-90LL60.0g (0.20 eq) 
Dimethyl benzylamine 0.39g is taught as 0.20 hydroxyl groups per epoxy group, and a 
catalyst. After carrying out the temperature up of the inside of a system to 120 degrees C, 
it was made to react for 3 hours and the terpene soil skeleton content phenol conversion 
epoxy resin of weight per epoxy equivalent 350, and the viscosity 4650ps / the shape of 
25-degree C yellow liquid was obtained. 

[0032] To example 3 thermometer, stirring equipment, a cooling pipe, and 500 cc 4 Thu 
opening round bottom flask equipped with the nitrogen inlet 190.0g (l.OOeq) ADEKA 
resin EP-4100, 1 15.0 g (0.38 eq) Dimethyl benzylamine 0.39g is taught as terpene phenol 
copolymer YP-90LL of 0.38 hydroxyl groups per epoxy group, and a catalyst. After 
carrying out the temperature up of the inside of a system to 120 degrees C, it was made to 
react for 3 hours and the terpene soil skeleton content phenol conversion epoxy resin of 
the yellow solid-state of weight per epoxy equivalent 500 was obtained. 
[0033] To example 4 thermometer, stirring equipment, a cooling pipe, and 500 cc 4 Thu 
opening round bottom flask equipped with the nitrogen inlet 75g terpene diphenol 
copolymer YP-90 (the Yasuhara Chemical, Inc. make ~) which uses as a principal 
component the compound expressed with the formula (1) shown in ADEKA resin EP- 
4901 of (0.43eq), ADEKA resin EP-4100 [ 40g (0.21eq) ], and the above [-izing 3], 
and/or (2) Average molecular weight 324, the OH equivalent 162, 85-degree-C melting 
point of 75g (0.46 eq) After teaching dimethyl benzylamine 0.1 7g as 0.72 hydroxyl 
groups per epoxy group, and a catalyst and carrying out the temperature up of the inside 



of a system to 120 degrees C, it was made to react for 4 hours and the terpene soil 
skeleton content phenol conversion epoxy resin of the yellow solid-state of weight per 
epoxy equivalent 1050 was obtained. 

[0034] To example 5 thermometer, stirring equipment, a cooling pipe, and 500 cc 4 Thu 
opening round bottom flask equipped with the nitrogen inlet phenol novolak epoxy resin 
DEN431 (made in Dow Chemical Company — ) 2.2 average functional groups, weight- 
per-epoxy-equivalent =175 144g (0.82eq), Terpene phenol copolymer YP-90LL92g (0.31 
eq) After teaching dimethyl benzylamine 0.36g as 0.38 hydroxyl groups per epoxy group, 
and a catalyst and carrying out the temperature up of the inside of a system to 120 
degrees C, it was made to react for 3 hours and the terpene soil skeleton content phenol 
conversion epoxy resin of the yellow solid-state of weight per epoxy equivalent 480 was 
obtained. 

[0035] 162g taught the 11. reactor equipped with example of comparison 1 thermometer, 
stirring equipment, and a cooling pipe YP-90, epichlorohydrin 740g and l.lg of 
tetraethyl ammonium chloride catalysts were added, and it heated at 1 1 7 degrees C, and 
was made to react under reflux for 2 hours. Subsequently, this was cooled to 60 degrees 
C, the water decollator was attached, 42g NaOH was added, and it was made to react at 
50-70 degrees C under reduced pressure of 40 - lOOmmHg. Azeotropy of the water 
generated during a reaction was carried out to epichlorohydrin, it removed, and the 
reaction terminal point was made into the about 2-hour back the time of theoretical water 
measurement distilling. Methyl-isobutyl-ketone (MDBK) 2500cc was added to the 
epichlorohydrin solution of the obtained epoxy resin, and after removing the salt and 
superfluous NaOH which were washed and generated with a lot of water, the phosphate 
water solution neutralized 3%. Subsequently, epichlorohydrin and MIBK were distilled 
off by the evaporator and 196g of terpene soil skeleton content epoxy resins of weight per 
epoxy equivalent 233 was obtained. 

[0036] Added dimethyl benzylamine 0.3g to the 11. reactor equipped with example of 
comparison 2 thermometer, stirring equipment, and a cooling pipe as 66g (0.28eq) of 
terpene soil skeleton content epoxy resins, 18g (0.1 6eq) of bisphenol A, and the catalyst 
of the example 1 of a comparison, it was made to react to it at 150 degrees C for 3 hours, 
and the terpene soil skeleton content epoxy resin of weight per epoxy equivalent 700 was 
obtained. 

[0037] Taught 175g (l.OOeq) ADEKA resin EP-4901 and 74g (0.65eq) of bisphenol A to 
the reactor equipped with example of comparison 3 thermometer, stirring equipment, and 
a cooling pipe, it was made to react to it at 150 degrees C for 2.5 hours, and the epoxy 
resin of weight per epoxy equivalent 700 was obtained. 

[0038] ADEKA resin EP-4901 and 26.6 g (0.09eq) terpene phenol copolymer YP-90LL 
of the 4144.0 g (0.82eq) example of a comparison were blended in 25-degree C ordinary 
temperature, and the epoxy resin constituent containing a terpene soil skeleton content 
phenol was obtained. 

[0039] They are ADEKA resin EP-4901 [ 75g (0.43eq) ], ADEKA resin EP-4100 [ 40g 
(0.2 leq) ], and 89g (0.55 eq) to the reactor equipped with example of comparison 5 
thermometer, stirring equipment, and a cooling pipe. Taught dimethyl benzylamine 0.1 8g 
as YP-90 and the catalyst of 0.86 hydroxyl groups per epoxy group, after carrying out the 
temperature up of the inside of a system to 130 degrees C, it was made to react for 7 
hours, and the terpene polyhydric-phenol conversion epoxy resin of the yellow solid-state 



of weight per epoxy equivalent 2250 was obtained. 

[0040] lOOg of epoxy resin constituents obtained in examples 1-5 and the examples 1-5 
of a comparison was dissolved in lOOg of every spirits of turpentine, and the solubility 
was obtained. Soluble evaluation is performed by the following three-stage, and the result 
is shown in following [table 1]. 

O : it dissolves in homogeneity and insoluble matter is not accepted. 

**: A small amount of insoluble matter is accepted. 

x: A lot of insoluble matter is accepted. 

[0041] 

[Table 1] 
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[0042] Using the epoxy resin constituent obtained in the above-mentioned examples 1-5 
and the examples 1-5 of a comparison, according to the following combination, it 
kneaded with the shaker for 2 hours, and the white coating was prepared using the glass 
bead. 
[0043] 

(Combination) 

Epoxy resin constituent 20 Weight section titanium dioxide 20 bentonites 1 spirit of 
turpentine 14.1 Solvesso 100 3.5 (high-boiling point hydrocarbon solvent by exon 
chemistry incorporated company), 

[0044] As a curing agent, the Addie Kaha-donor EH340 (Asahi Denka Kogyo K.K. 
make; a conversion polyamide amine, active hydrogen equivalent 81) was blended with 
the obtained white coating so that it might become an epoxy group / curing agent active 
hydrogen =1/1 equivalent ratio of an epoxy compound, and it considered as the coating 
constituent. 

[0045] Subsequently, the obtained coating constituent is applied so that it may become 
Thickness 30-50micro on a metal plate using a 070 bar coating machine, at 25 degrees C, 
it was left on the 7th and desiccation hardening was carried out. The property of the 
obtained paint film test piece is evaluated as following, and those results are shown in 
following [table 2]. 

[0046] In addition, the approach of each performance evaluation is as follows. 

** Erichsen; it carried out on conditions (phi20mm and 8mm) using the Erichsen test 

machine. 

** An alkali-proof trial; JIS It is based on K-5400. 

** Corrosion resistance test; JIS It carried out based on K-5400, having sandblasting 
plate paint film covered it over SST for 500 hours. A criterion is as follows. 
The flat-surface section O ; Rust and have no blister. **;**-_ it sees a little ~ x ; ** ~ it 
sees mostly — Cross-cut section O ; It rusts. 0.5mm or less of bhsters O -**; ** 0.5-lmm 
** ; ** 1-1. 5mm **-x; ** 1.5-2mm x ; ** 2mmor more ** weathering test; it is JIS about 
a mild steel plate paint film test piece. At 60 degrees C, the gloss before and behind 200- 
hour exposure was measured with the glossmeter (mirror reflectivity of 60 degrees) to B- 
7752UV contest equipment, and the gloss retention was computed to it: 



** Cold cure nature; finger touch estimated the existence of tacking when leaving it at 10 
degrees C after spreading for 15 hours, and it evaluated in two steps, O and x. 
** Aluminum adhesion; JIS The aluminum plate specified to H-4000 was used, and also 
the paint film test piece was created similarly, the cross cut was put into the paint film, 
the tape fiiction test was performed to it, and the peeling condition of a paint film was 
compared with it. 

O ; — peeling-less ** ; — a part — x as which peeling is regarded ; [0047] in which the 
whole surface separates 
[Table 2] 
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[0048] The terpene soil skeleton content phenol conversion epoxy resin constituent 
(examples 1-5) which is an epoxy resin constituent of this invention is excellent in 
TAPEN solubility, and can form the good paint film of corrosion resistance, 
weatherability, and the adhesion to a base material so that clearly fi-om an above- 
mentioned example and the above-mentioned example of a comparison. 
[0049] On the other hand, only the result which the solubility to TAPEN is not only 
inferior in the epoxy resin constituent (example 4 of a comparison) which the epoxy resin 
constituent (example 3 of a comparison) which does not contain a terpene soil skeleton at 
all was inferior to the adhesion to a base material not only the solubility to TAPEN is 
inferior, but, and only blended the terpene soil skeleton content phenol, but was inferior 
by all trial items is obtained. 

[0050] Even if it is a terpene soil skeleton content epoxy resin constituent, with many 
contents of a terpene soil skeleton The epoxy resin constituent (examples 1 and 2 of a 
comparison) using the epoxy compound guided fi-om a terpene soil skeleton content 
polyhydric phenol Although the solubility to TAPEN is excellent, even if corrosion 
resistance and cold cure nature are inadequate and it is the epoxy resin constituent by 
which conversion was carried out with the terpene soil skeleton content phenol When 
there is much amount of the terpene soil skeleton content phenol used (example 5 of a 
comparison) (weight per epoxy equivalent is large) Although excelled in the solubility to 
TAPEN, only the result which was completely inferior by all trial items is obtained. It is 
clear that the effectiveness by having used the epoxy resin constituent (examples 1-5) of 
this invention which limits the amount of the terpene soil skeleton content phenol used 
comparatively a little, and has specific weight per epoxy equivalent is very specific. 
[0051] 



[Effect of the Invention] The epoxy resin constituent (claim 1) of this invention is 
meltable to a high-boiling point and low stimulative TAPEN with high safety, it excels in 
corrosion resistance, weatherability, and a water resisting property, and the adhesion to 
various base materials, such as vinyl chloride, aluminum, and a zinc plate, can form a 
good paint film. Therefore, the epoxy resin constituent (claim 1) of this invention is 
useful for the application of various coatings, adhesives, a sealing agent, etc. Moreover, 
especially the epoxy resin constituent (claim 2) of this invention is excellent in corrosion 
resistance, weatherability, the adhesion to a base material, etc. 



[Translation done.] 



